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Abstract. 

The determination of the stellar parameters of M dwarfs is of prime importance in the fields 
of galactic, stellar and planetary astronomy. M stars are the least studied galactic component 
regarding their fundamental parameters. Yet, they are the most numerous stars in the galaxy 
and contribute to most of its total (baryonic) mass. In particular, we are interested in their 
metallicity in order to study the star-planet connection and to refine the planetary parameters. 



As a preliminary result we present a test of the metallicity calibrations of Bonfils et al. (2005) 



Johnson & Apps (2009) , and Schlaufman & Laughlin (2010) using a new sample of 17 binaries 



with precise V band photometry. 
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Preliminary Results 

We tested the metallicity calibration of [Bonfils et al. (2005) (hereafter B05), as well as 



the calibrations of [Johnson fc Apps (2009) (hereafter JA09) and Schlaufman & Laughlin 
[(2010 ) (hereafter SLIO), with a sample of 17 M dwarf secondaries with a wide (> 5 arcsec 
separation) physical FGK companion. 

Following B05, three papers with different calibrations were published: JA09, SLIO, 
and Rojas-Ayala et al. (2010) (hereafter RAlO). Each work claims a calibration with a 
better precision than the previous ones, and in general, poor V photometry is identified 
as a serious limitation. In order to address the photometric limitation, only M stars 
with precise V photometry ( a < 0.04 mag) were selected. Most stars have V magnitude 
uncertainties of 0.01 or 0.02 mag. Note that the RAlO calibration was not tested because 
it requires IR indices that we do not have. This test will be done in the near future. 

We found that the metallicity values of our stars (obtained from the FGK primary 
component) are in reasonable agreement with the [Fe/H] values obtained with all cali- 
brations, as can be seen in Fig. 1. However, our calibrators are found to be more metal 
poor (on average) than both JA09 and SLIO calibrations. 

A better photometry did not improve the dispersion measured around the different 
calibrations. This means that precision on V photometry may not be the main limitation 
in the derivation of the [Fe/H] calibration. 

Table 1. shows a quantitative comparison between the calibrations. We note that the 
rms, RMSp and the i?^p values were offset-corrected. In general, the calibrations have 
similar offsets, rms, RMSp, and correlation coefficients. 

Interestingly, the calibration of B05 (1) has the lowest offset and rms. However, the 
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Figure 1. Left panel: Plot of metallicity versus the difference between masses calculated from 
the V- and the K-band Mass-Luminosity equations of Delfosse et al. (2000) | The black line 
represents the calibration of BOS (2). Middle panel: [Fe/HJ versus the difference between the 
mean value o f Mk of M dwarfs and the value of Mk of each star, as defined by Johnson fc| 
Apps (2009) The black line represents the calibration of JA09. Right panel: [Fe/H versus the 
observed difference between V and K magnitudes (V-K) and the fit of the (V-K) corresponding 
to the horizontal distance (in the V-K, Mk pla ne) between the mean value of M k of M dwarfs 
and the value of Mk of each star, as defined by [Schlaufman fc Laughlin (2010)] The black line 
represents the calibration of SLIO. 



correlation coefficient is a bit lower than the values of JA09 and SLIO. The results are 
inconclusive and require further study. 



Table 1. Comparison of the residuals offset, rms, residual mean square ( RMSp). and adjusted 



square of the multiple co rrel ation coefficient (Rgr,) of the cal ibrations of Bonfils et al. (2005) 



Rar> definitions were taken from Schlaufman & Laughlin (2010) 



[Johnsoii fc Apps (2009)] and |Schla ufman fc Laugh lin (2010)| ap plied to our data. KM lap anc 



Calibration So 



offset 
(dox) 



s RMS^ 
>c) (dox) 



BOS (1) : [Fe/H] = 0.196 - 1.527M^ + O.OQIM^ + 1.886(V - K) ~ 0.142(V - K)^ 0.05 0.21 0.06 O.IS 

BOS (2) : [Fe/H] = -0.149 - 6.508AM, AM z= Mass^ - Massj^ 0.07 0.23 0.06 0.17 

JA09 : [Fe/H] = 0.56AMj^ - 0.05, AMj^ = MS - 0.19 0.22 0.05 0.27 

SLIO : [Fe/H] = 0.79A{V - K) - 0.17, A(V - Jf) = (V - i^)obs - {V - K) 0.06 0.22 0.05 0.28 
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